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(57) [5«5J] 

[RIB] i^SJBE, M^*^*-*«-t?^o3l5arttSr* 

v £ £ 0 

[fl?&#J£] -JKst (1) - (3) : 
A a S (1) 
Bb D(i-b) S y (2) 

Ee Gg J (l-e-g) Mm Sz (3) 

(5£<K AUCu, AgifcfiAutfc*), O. 4^a 
^5T*fctK BAJltfDttSVMcft&o-ClSQ Cu, A 
g. Au x Zn, A 1, W*5<fctfL i ^b*S»36*fea 
0. OOl^b^O. 9 9 9 N 0<y<2Tr£> 
9 x E, G*5it5Jtt5lVMCS*o"C*59Cu, Ag x 
Au % Zn. AK Li *5i:t5M g ^6ft5B^6 

3ft MttCa, Sr, Na, K, Rb, O, F, 

CK B r Sfctel 0. 001<e<0. 99 

9 N 0. 001<g<0. 9 9 9, O^m^O. 2Tfc 
9, 0<z<2 (1+m) m>"f *t^"C*t?S 



(i) : 

Aa S (1) 

(5£*, AttCu, AgSfcflAutffcO, 0. 4^ a 

[ft*«2] -ttSC (2) : 
Bb D(i-b) S y (2) 

BS3itfDH:5VMc**o-C*$9 Cu, Ag, 
Au, Z n, A K WjStWL i ^f>ft5»^f>W{S 10 
*l, 0. OOl^b^O. 9 9 9, 0<y <2X'foZ>) 

[|f*«3] — «5t (3) : 

Ee Gg J (l- e -g) Mm Sz (3) 

OS*. E, GiSilMttSV^WfcoTasOCu, A 
g> Au, Zn, A 1 , W. Li fcitfMgd^iSff 

MteCa, Sr. Na, K, Rb, O, 
F, CI, Br*fcttlt?fc9, 0. 001<e<0. 
999, 0. 001<g<0. 999, O^m^O. 2 20 
Tr&9, 0<z<2 (1+m) -C^fcSttSfk 

[11*94] — JRS; (1) ^A^Agtfc^ft^ 
— (2) ©B36SAg-tf*><5fb-&**fcWt— 
(3) <OE*AgT*>6fls^*:<l«S*«i:U-ClKffl 
LfcfflrttS 1-3 ©v^"T*t35^cEgl<Z)#*5R -JJtmjfto 

5 ] Hf*9[ 1~4 <3DV^*t**U:|B«<D<b'&* 

6 ] (ft&g i~4 ©V^*t35*fc|B*©-fb-&« 

[0001] 

£><5 0 40 

[0 0 0 2] 
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■*-5fc«b*«S46Kfc Ltyf^AiA 1 3Ht&&JR£eo 

[0 0 0 3] frTiSx^-MMtLt, r*L 

{b«l^*>So WHi^O 7-2 3 5 2 9 5 *2r#R 

T'te, ^$141, 15E In, Zn£fcteMg<£> 

S3g£*L"CV^5 0 ^fc#I¥0 7-2 8 8 1 2 3^i 
"Ctt, 1 3-1 SMK^feiaftS^BliOl^t 

2, 13, 14, 1 smm*t>*tDmt£tiz=M 

[0 0 0 4]*1S^4, 0 0 9, 0 5 
i*T i , V, Zr, Nb, Hf, Ta (DmtttktK *S 
#ff|g4, 2 9 9, 8 9 i , V, Z 

r, Nb, Hf, Ta, Mo, W©«{fc*MS«*Sjh^ 
*S#|f^ 4 , 9 8 3, 4 7 6 #nM«F-Tf»:X8P&A 
(Ti, V, Cd, Nb, Cr,Mo,W, Fe, N 

i ) ^>Sit{k«»36SJi3eS*bTV^5o E 1 e c t r o c h i 
m. Acta (1991), 36 (5-6), 935P 

[0 0 0 5] Cu, Ag*fcttAuSrttf«ft*iL 
T, *S#ffFffl4, 1 1 5, 6 3 3#e;iSB#T*te, (A 
g, L i *fc«tCu) *5J:tf (GaSfcttI n) *3«ktf 

4, 7 5 1, 1 5 9^»fm AgMoe Ss tfS» 
*^tlTV^5 0 Phys. Scr. , T (1991) , 
T39 (Proc. Gem. Conf. Conden 
s. Matter Div. Eur. Phys. So 
c. , 11th, 1991), 9-2 0-ete, MPX3 
(M=V > Mn, Fe, Co, Ni, Zn;X=S, S 

e) t^jh^ y ^tiw^^iftift^t 

««#«*S*LTV*«o 4*1^^1^91*2 8 6, 
4 6 5#^#-tffi. Mo.55-1 TiS 2 (M : Co, N 
i, Cu, Ag, Zn, Cd) ^liie*tbTV^S 0 



(3) 
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[0006] — ;&\ mtm*mmk<D^mt Lx-eiaft 

HJI1 7 8, 3 9 6f^«m Ma Feb S 2 (M = 
Co, Ni, Sn, Pb, Mn, Zn, Cd, Hg^oJ: 
tf/*fcttAg) *«36SnT*5 9, Ma t e r. Re 
s. Bull. (1988), 23 (9), 1 2 6 1 — 
7 1WMOS2 WeSz *S«3B*jX"CV^ 0 

112 3 3, 8 9 3fMT*MxMo 6 Ss (Mte, C 10 
u, Zn, Ni, Co, Fe, Ag, P b J&>fe3Stfix5 

[0 0 0 7] 

v r. i fcflBW-^swHi: u 

fc Q £/c*fgKte. Cu % Ag*fcttAu*r£tr*<b«i 

^Wkmkl^tzo Sblc*JSKtt, »tfc««rt:#** 
Daft fc^S^^-BWJlR" 5 r fctBW 
[0 0 0 8] 

W*i-6fcft^«*«tt*taJafc»*. Cu. Ag^fc 

HteSDSlLfco i-ft*>t>*»iBri, (1) : 

Aa S (1) 
(Sf, AteCu, Ag$fcfiAu^ife9, 0. 4^ a 

[0 0 0 9] -JKS; (2) : 

Bb D(l-b) Sy (2) 40 

(Sfc*, BfeitfDttS^KlSfcoT*^ C u. Ag, 
Au, Zn, A 1 , W*>«fcl*L i 

*X, 0. OOl^b^O. 9 9 9, 0<y<2-C$>^) 

Ee Gg J (l-e-g) Mm S 2 (3) 

(5tsK E, G^j;i;j|j:lV>^oT*5Ku, A 
g,Au, Zn,Al,W, Li *5 it/Mg d^feftSW 
^bSWlSn, MteCa, Sr, Na, K, Rb, O, 
F, CI, B r *fcfit I "Cfc*9 , 0. 001<e<0. so 



9 9 9, 0. 0 0 1 <g<0. 9 9 9, O^m^O. 2 
T-£>9, 0<z<2 (1+m) -C*>5) T^fc) £*x£{fc 

[ooio] JiBoA*ifiHMt©+-et>. -«5t (D 

©AdSAg-CfcSfk^*, — (2) CDBriSAg-Cfc 
Sffrfrft. *5J:UMK:i£ (3) ©E*Ag-Cfc5ft^ft 

j«ff*Lv\, -LIE— «a; (l) - (3) 

(1) - (3) T*S*t«ft-fr*Sr«ft^*^r^->* 
[0011] 

*l S BMB* TZ>M lz»m& lb Z> o 

[0 0 12] — jRS (1) IS, Cu, AgffiiAu^ 
*tf=7C*»<09K{b4fe"e*>5o — /KS (1) ©AI4C 
u, Ag«itfAu©^6WlSJl8^ Agifett 
C u-efc5<O*S0* L< , Ag£3J;t>$J*bV\> 
— jt£it (1) COa CO^HI^O. 4^a^5t*^^ 
0. 6^a^2Tfc§^Sff*U\ — flS>5£ (1) X~m 
£tlZ><k&go<DMftMkL>X^ CuS, Ag 2 S, 3 A 
g2S • Ag2 S3 , CU2 S, AuS, AuS2 if 

[0 0 13] — JRS: (2) [iZ%^S^Sfttlt^5c 
— (2) <z>B*5J:t^Dfi*ix^tua9iS:iccu, A 

g, Au, Z n, A 1 , W*3«fct/L i 

4R£*t£ 0 B*fettDO'>4< i: *>— Cu, A 

g, Au«)V^tt**"e*>5©35Sff*L<. CutfcliA 

jf*LV\, ^fc, — J&5£ (2) 0>b£>j6ffl«:O. 00 1 
^ b ^ 0 . 9 9 9t*>^ *3BWoFf»!«)S***r38»U 

0<y<2T*fc^, 0<y<lTfcSOWJU\ - 
«:£ (2) -e«S*t«ft-fr*^>*fl:«i:UT, Ago.os 
Z no. 9i So. 95 , A go. 5 Z no. 5 So. 75 x A go. 9 A 
1 0.1 So. 6 , Z no. 91 Cuo.09 So. 955 , A go. 9 Z 
no.i So. 55 , L i 0.5 A go. 5 So. 25 , L i 0.5 Au 

0.5 So. 25 x L i 0.5 CUO.5 So. 25 , L i 0.67 Cu 

0.33 So.67 *ifSr*rf*ri:3&STf#5o 

[0 0 14] (3) ttE37C*3R*5J:t/3EjfE*3ll© 

mitVoXfoZo — «a (3) (DE, G^il^Jfi^n^ 
ttatLfitCC u, Ag, Au, Zn, A1,W, Li 

fi, Cu, Ag*5j:t5AuCO^CO^^< ir^ lo^j 
i^TV^5<o^^if* L< , Cu$fc(iAgO«:<n- 



(4) 
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5 

S^J& s £fefc:J:9#*LV\> — «5t (3) <Be*5.fctfg 
CD®Bte. 0. 001<e<0. 999, 0. 001< 
g< 0. 9 9 9ffc9, *jxW**W©BfJH<o»*S: 

5£ (3) OMtt, Ca. Sr. Na, K. Rb, O n 
Cl-e*5^ff*K, #^0. CldSjJ*LV\> m 

— ffl&Z (3) CDz^ffiHfi, 0<z<2 (1+m) T*£> 10 
5o ^U^zCD®H^0<z<l. 5 (1+m) -Cfc 
9, WiC#*U< KtO. 2 (1+m) <z< (1+m) 
-?fcS 0 -«5t (3) ^S*tSft^«WJMM»J:L 
"C\ A g cos Zn o.90i Mgo.oo 9 So. 94 v Ago.083 

Z no. 834 Mg 0.083 So.92 >. A g 0.901 A 1 0.09 Mg 
0.009 S 0.5945 >. A g 0.834 A 1 0.083 M g 0.083 S 
0.6245 x A go. 901 A 1 0.09 M g 0.009 S 
0.5945 Oo.2 » A gO. 901 A 1 0.09 Mg 0.009 S 0.5945 

C 1 0.2 , A g o.o9 Z no. 901 Mg 0.009 S 

0.94 O0.2 . A g 0.09 Z no. 901 Mg 0.009 S0.94 CI 20 

0.2 tek-ZmfZ^bfr-eZZo 

[0015] — WcA (1) - (3) -e*s*L5<fc-fr«o 

(1) - (3) r«sft«fb-a*©«atfrso**«i: 

(2) Sfci* (3) -eatSttSHTC**^©?*^*^ 

jB^ft^tSriiJlio-r, Au£>£t/Zn£ 
[0 0 16] — jRSt (1) - (3) -e«S*bSfl^«<0 
-5t)^fcot^)J:v^^ #&«)RJBi;:*>S h<DX&><> 

*&ttS3»0. 0 1-5 0/im©«lrt, jf*L<liO. 

1-5 0 jxmtDffiBrtlC&S <fc 5tei~S. *fc* *ScS5> 
ffifc£*b&©«HrtfckSfc©asff*Uv\, 

*At>L<liy^9-fc S feS oiaftfftg 

i-S»W-U ^*L«rH«fif«Kl:bTfflv^sri:tT? so 



[0 0 17] mfe©il«e»K«rfflv^T. 
5 0 «*«)«3S*jSfett4#^«IISS*t*V\ Will Afii 

«Sr»3Si"5iii3& s T#5 0 SEW*******©* 

[0018] id^iiii:ftfflt5gwit mmwtm 
m^m^^mm^mmm^M^x^^mnxhti^ 

=/W*Jtfr#* ^Pt^y* a-^W^ >- (^*lC2 

-12) sa-frff^ottJMWIBtt*^ ; #y wttX 
[0019] tt, ^i-y ^-^A-r^^ 

i-S»^^bm ^yxfuy^v/K, /Ky^n 

t° u^^vm<o^])^—^/v^^i^m, ^y 

^y7t^7r^v, ^y^a^i^v. 
t°ny Ky, ^ey tmy k ^yr^y 

- K v -^b5? h^«P<Di«v^«*Sr*i-S*ai 
[0020] Aas»Ki±lBoj»#«*i<oa-&?|JS;i 

ttit &m<omm& t z> t&xzz> 0 m%<o 

»flc|citi-S±ia»»W<o»'fr«iJ^W:, A«SttK^# 
Lt»*U<f40. 1-3011% i?)»tt<li 

0. 5-ioas%-efcSo 3 0ii%^x.5i^ 



7 



(5) 



1-162467 

8 



9. mx.0. im&%^m<Dm(Dm^mx^tMmt^tM 
[oo2i] *it. fkmmQomtmmttkvm&ictei, 
mmi-tmcmmzixte^tzit)^ ^mx^xhw^mx 

feott±V\ ^iCittJtUtli, Cu^N i frif 

*^©0S**m**»f5 3. ^m^©¥^/& 10 

[0 0 2 2] AtiSttfltlc 
*fLT$f*L<«0. l~3 0ft%, ,kt)if*b<»* 

o. 5~i5ii%m. mnM<om&m&&3 om 

<D®##J-g-Sr 0 . lS*%W±l--T5r ttcioT^fl: 
«I31±©*«^^ Sr*«rt (c+^Ki^i- 5 i t &XZ 
5, 

[0023] < t h-fkmrnvox t mm*ttr&tt ±m 20 
m^-mt. mm<D&mnM\*fctxi$kmft±\zmmLx 

<D&mmmti:¥Ki&cxm'3L&:feirz>zb&X'Zz 0 m 

KioTfrS Z.k&XZZ 0 m&Vo&x? V —WX3bZ> 

^ h^Tffc5ii-g-|i x =7 — 3— J-4\s?t£X 30 

[0 0 2 4] r«J; 5 (cUTf^KUfcm^fi. #7k^~ 
£ ^lcMl^tTt/<l/- * N ^yF, ma 40 

icjES^m-^r, k mamtmcfrvtbx- 
fcmmz-rz^tftx-zz* -&.mk<omyi\*.mz.fcm 
zfi-r, mm. urn* ="fymm^-rz>~ t&xzz>, 

[0 0 2 5] **W©#*5R-fc«ftfcffl^3jEtf*t«. so 



mttnwfrbm'g.mii^x&mirzz. ttfxzz, m 

{£#jKlfi, LiFeO! , LiCoOz . LiNi 

02 , LiMn 2 o< *5£rjr^e><o#^Jt-fk-s-^, M 

n02 , TiS2 , F e S2 . Nb3 S4 „ Mo 

3 S< , CoSi , Vz O5 > P2 Os v CiO] > V 
3 O3 . Te02 . Ge02 £ t &X% Z> 0 

[0026] ^m-^mm^m-r^mmm^ mm 
mM\z-nmm&mMvizh<ax'ibtitt, mzfBi&ziri& 
h<DX'\$t£<. m&frtb&ibtix^zm,mfc<o^-f'*i^ 

77^ «7h7tKD77^ -^V7>, t°7 

^ v^<75^— T/i-m ; 3 y vV 

Vf©3M- 2-^-^riT-V'y vV : ^fV^=7>. 
>f;M/U*7V> T'cft^H);!' 

*a«i*»f e>*u r*LfoSrWSftt>u<H:2aa«jia-&-u 
[0027] ^mmm^m^-r^mmmi. ®.m-rz 

iCIOt , LiPFs , LiBF ( x LiCFj SO 
3x LiAsFt N L i SbFt > LiCl, LiB 
r, Li (CF 3 SO2 ) 2 N, L i C4 Fg SO3 , 
CF3 COOLi, LiAlCh ^F^Mm-T Z> r. t 

0. 5-2. 0MSgJC-r5©dS»*LV>. 
[0 0 2 8] 4fc, *^0^O5^7km~^m*(c»±, y ^~ 

l i 2 s-s i s 2 fti?<ommmi*m.M'gttei?&&.m-r 

[0 0 2 9] *«W©-»c«»«r«fifc-*-5-fe^<w-^ 
[0 0 3 0] (1) ~ (3) T-jg^ttSASS^ 

— «fS-e^o^jfemsr«fe9jgL.fc^©y fi?iofv k 

5 0 :©J:5«»ili, fie*^©«tfls«>*Ktf*5A 
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gMoe Ss i S 2 IClt^Ttiiotfc^ ^ 

[0031] ^^^^-^mmi^ ^*>^ 
if ©3W»«*©ib«. *»*»m^ 

SttS^A-^-^WJKmSfcAttfcSlffl-J- 5 ^ £ 

5o *fc* _h|S-^S (1) - (3) ^*<S*b6ffrfr* 

So 

[0 0 3 2] 

fc^i-^ttM Rg $ tt £ t <0 Xtete V \ 

[0 0 3 3] (Hffiffll i ) AffiS^fCi: UT*6S 9 9 . 

9%©A g2 s mytmmm *sm9imcxmm*i 

mt b7t 0 i&^#J^te. Agz S :^77r^fb:T7 
ny=80:12:8 (MfcJt) t bfc D - 0) Affi<&#J 
Sr, 3 t o n/cm 2 "CS^l 0 mm, J?£ 0. 5 mm 
MCfiSabfcm. 1 1 0 € C^«JERj!6«rt-tf 2 

[0 0 3 4] «»Ufc*««>tttB*:IMB-f6fc»^. 0 



0mo i /LtD&l&xmMZTtizhv&Ri^lto mi&<D 

*^lWS2 0mm, J¥£2. 5mmHf: 0 

[0035] mu^^ ^s-fe: ;v*m^x %i&mm 

SrftofCo i-ftfc>*>* 16mA/cm 2 X 

0. 3 2mA/cm 2 t«1ifii^l. 

Sfef 1 gfcfc5©« (mAh) *5ttfft«ffi*«l 
ccfcfc!)©^* (mAh) £LTf20L*: o £fc, ¥ 

[0 0 3 6] (Jt««l) JtttG>fc»fc:, A«S%«t 
o 7t 0 

[0 0 3 7] 1 33 ±tWt«E« 1 <03&SSc««R<0J6 

*«r£tT<B»c*-*- 0 21M ^/v@<D3teSScl 

[*1] 





**HHfeft 












(V) 


CbAVr) 


(nAh/cc) 


»M1 


Ag 8 S 


0. 2 6 


3 3 O 


2 4 16 


tt*«l 




0.17 


3 6 5 


8 2 5 



40 



[0038] mmm 2 ) a^*^ (fn^Mins) 1 

1 2 g i:tt«9 9. 9%«fcS|& (*;naft^«) 
9. 7 g&fc<&5fL#±^*M*U 1^8 3 0^ 
A*S»K-e**«-frfllt{b«Ago.09 Zno.91 S 

0.95 *mz 0 r©*-fr«Mt*fc»LIWc-clMMIi 0/zm 

^ y * £ 2 # 1 CDtt^-e*!^ b/c*&^^^JD^T^ L 

^ j: o xikm&m&mm u /c c A g o.o 9 z 

no. 91 So. 95 : SMttf : ^:7n >- = 8 0:12:8 (X 



*J£) i:UfCo 3 ton/cm 2 T'lff 

Omo l/L©ffl^*»Stfct©S:ttffl 



(7) 
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[0 0 3 9] (&)ktt3) AMM^tt, %K«2 
otiMLfcAgo.5 Zno.5 So. 75 SrfiEffl UT, HJS 

fc. 

[0 0 4 0] 4 ) (fnftttSieK) 

6. 2g, 3KI9 9. 9%<£>K{t;^#& (*;ilWl:*K) 

4 8. 7g. *3±rf#fiffi9 9. 9%(DMgO (fnftfcfilE 
£S) 0. 6g^i6c09fL»J:t«U 3Bfc*8 3 0 < C 
tMt ^> ^ i I: i o T1S Lfc A g o.09 Zn o.9oi M 

go. oo9 so.94 ^Mfts^bTtfflbt, mmm2 

[0 0 4 1] (HHtffl 5 ) ^JSWI 4 «Eft 
M«&*5j:t/Mg OcD^^lt4r^^"CAgo.o83 Z n 

0.834 Mg 0.083 S0.92 StSBS! U C *b£r £ 

[0 0 4 2] (£1B0I 6 ) «MUB»3c (ftftWSIS) 7 

4. 3g^«99. 9%(omtT7\-^=^^^ m)\m 

OttMt^^^aotAgo.s Alo.i So.6 £ 



[0 0 4 3] (*1B«7) ««9 9. 9%(D«Mfc;Eft» 
* (^JHUfb^M) 9. 7 4 g ^^19 9%<z>8fMWH 

(il«gftfl^® 0. 8g*^5IL»J:^# 
U 11^2 5 0ttMt5^i:iaotZ no.9i C 
uo.os S0.955 SrMHLfco ^tt^rA^ffi^S^ ttf 

[0 0 4 4] (^K0!l8) Agz S^ffigfeS^LT 

10 mum^n^ito 

[0045] mmm 9) cus &&misvoKb ttt 

[0 0 4 6] (Jt««2) ttlSWfc*. JR»i^-*^ 
y ^ £ 2 *n Ufc»»«r-A«S*« t 

[0 0 4 7] (Jfc««3) ttM(Dtz#). fy-JT^Y* 

20 A'fefKK LT**M***fro fc G 

[0 0 4 8] ||J6^!|2-7*5j:t5itK^j2-3<0^*m 

[^2] 







(V) 


(mAh/g) 


& 

(mAh/cc) 




Ag 0 . 


O 9 Z n o si S o, 95 




0. 


6 0 


3 6 6 


16 0 7 


3M6«3 


Ag 0 . 


5 Z n 0 . 5S0. 7 5 




0. 


4 0 


3 3 9 


19 3 6 


31*6094 


Ago. 


0 9 Z n 0 901^80. O 0 9 


S 0. 9^ 


0. 


5 2 


3 8 7 


16 9 5 




Ago. 


0BS Zn 0 . B 3 4 M g o. oa 


3 S 0 . 92 


0. 


5 3 


3 4 8 


14 8 3 




Ago. 


9AI o. iS 0> 6 




0. 


2 7 


3 4 5 


2 3 4 3 




Z n 0. 


0 1 C U 0 . OB So. 0 5 6 




0. 


7 0 


2 8 0 


119 0 




Ag 2 S 




0. 


2 6 


2 4 8 


18 15 




C u S 






0. 


8 5 


5 5 


3 0 8 


M6M2 


IM&:f5<k - U?^ -f 5 y * ( 2 


: 1) 


0. 


1 7 


2 6 0 


5 6 4 


ttmm3 






0. 


1 7 


3 6 0 


8 14 



[0 0 4 9] 

V>5„ Lfc#ot\ LiCo04 ^LiMnOt *ifO 



[mi] #*w©#Mc»-&*»©**3ft«-e*>5. 

[S3] 1 ro**^~^@m©^«cmiRH±iatf *> 
[^©IftK] 
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1 ikmtr-* 

2 &m 

3 U*>ryy 



4 Mm 

5 Mm^r-^ 

6 ±s<U— tr- 
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S M m A h Ax 

0 5Q0 



> 2- 




|?3 m A h / g 



